Cystic echinococcosis (CE) is a widely endemic helminthic disease caused by infection with the Echinococcus granulosus tapeworm. Following ingestion of eggs, hydatid cysts develop, most frequently in the liver and lungs, but occasionally in other organs. Infection of the pancreas by hydatid cysts is very rare, even in endemic areas. Most cases of pancreatic hydatid cysts reported in the literature were treated surgically using traditional open laparotomy. There are only few case reports describing laparoscopic treatment for this disease. Herein, we report on an eighteen-year-old female patient who was referred to our institution with a hydated pancreatic tail cyst. After a course of treatment with Albendazole, we successfully performed laparoscopic splenic-sparing distal pancreatectomy to remove the cyst with an uneventful intra-and post-operative course. 
INTRODUCTION

Hydatid cystic disease is caused by infection with the
Echinococcus tapeworms, part of the Taeniidae family. Once in the small intestine of the primary carriers, the parasites remain firmly attached to the mucosa, later shedding gravid proglottids that are excreted within the carrier's feces. Within each proglottid, there are hundreds of eggs which can then be ingested by intermediate hosts. 1 Humans, who are accidental hosts and do not play a role in the biological cycle, are infected by ingesting ova from soil or water contaminated by the feces of dogs. 2 In humans the infection begins with an incubation period during which there is a release of oncospheres from the eggs.
These are able to penetrate the human intestinal wall and enter the portal venous system, allowing them to gain access to the liver, lungs and other organs 3 where they can begin cyst development. 4, 5 Echinococcal cysts are most commonly found in liver (70%) and lung (20%) tissue. However, 10% of cysts can be found elsewhere in the body, including the spleen (6%), heart (2%), kidney (2%), and brain (＜2%). A course of treatment with albendazole 400 mg twice daily and Praziqunantel 20 mg/kg three times daily was given preoperatively for one month, and then a laparoscopic spleen-sparing distal pancreatectomy was performed.
The resected tissues were pathologically examined, and the diagnosis of echinococcal cyst with surrounding normal tissue was confirmed.
The postoperative course was eventless, and the patient was discharged on the fifth postoperative day with continued oral albendazole therapy of 400 mg twice daily for another two months. The patient was followed up for four years with unremarkable clinical course.
DISCUSSION
Hydatid cysts can be most frequently found in the liver, since it is the first and the largest filter of parasitic embryos migrating from the intestine via the portal system.
If they escape the hepatic filter, the embryos enter the systemic circulation and settle in the lungs or, rarely, in other organs. 8 Extra-hepatic primary hydatid disease is rarely found without hepatic involvement. 9 The embryos of hydatid cysts that end up in the pancreas do so mainly by the hematologic route or by peripancreatic lymphatic invasion, and, in very rare cases by retroperitoneal spread. 10 Involvement of the pancreas in hydatid cyst disease is very rare, even in endemic areas. 6 Within the pancreas, the head is more frequently involved (57%), followed by the body (24%) and the tail (19%).
7
The cysts can cause nonspecific symptoms, commonly related to the location and size of the cyst, but they are usually asymptomatic. For large cysts, the most commonly found symptom is abdominal pain.
11
Hydatid cysts presenting in the head of the pancreas can cause obstructive jaundice and pancreatitis, 12 whereas cysts that present in the body or tail usually remain asymptomatic until they grow large enough to compress adjacent organs or anatomical structures. 11 The diagnosis of hydatid cyst is made mainly via an Enzyme-linked Immunosorbent Assay (ELISA) test for echinococcal antigens. 7 Ultrasound is considered the most sensitive tool for detecting cystic structures, including floating membranes, hydatid sand, and floating daughter cysts. The water-lily sign, water attenuation, and calcifications detected by CT scanning are also highly suggestive of hydatid cyst. 13 Despite the aforementioned diagnostic modalities, definitive diagnosis of hydatid disease of the pancreas is made mainly during surgery. 7 The treatment of hydatid cysts is mainly surgical.
However, a pre-and post-operative course of albendazole and praziquantel can help in sterilizing the cyst, thus decreasing the chance of an anaphylactic reaction because of cyst rupture and reducing the recurrence rate postoperatively. 14 The surgical approach depends on cyst location and size and on whether there is communication between the cyst and the pancreatic or common bile ducts.
Pancreatic head cysts with no duct communication can be managed by cystectomy with external drainage. omento- If a cyst communicates with the pancreatic duct, it can be treated by fashioning a cysto-jejunal, cysto-duodenal, or cysto-gastric anastomosis. Bedioui et al. 15 advocate doing intraoperative cholangiopancreatography to identify fistulae between the cyst and the main pancreatic duct, thus leading to the most appropriate surgical approach.
For cysts located in the pancreatic body or tail, the most appropriate approach is a spleen-preserving distal pancreatectomy, 16 as was performed in our case. Khoury et al. 17 concluded that the laparoscopic approach to uncomplicated hydatid cysts of the liver was a safe, effective option with favorable long-term results.
Although there are many articles about laparoscopic excision of hydatid cysts in other organs, there are only a few case reports describing this approach in pancreatic disease with overall satisfactory results and no complications being reported (Table 1 ). Agrawal and Parag 18 described a five-year-old female patient who was initially diagnosed with a choledochal cyst and who was taken for a laparoscopic cyst excision. On laparoscopy, the cystic lesion was found to originate from the pancreatic head.
An aspirated fluid sample from the cyst turned up clear.
This finding indicated the presence of a hydatid cyst, and after conversion to laparotomy, cyst enucleation was performed. Another report by Suryawanshi et al. 19 described a 20-year-old male patient with hydatid cyst of the head of the pancreas that was diagnosed
preoperatively. An uneventful laparoscopic cyst evacuation and omentoplasty was performed. Recently, Boubbou et al. 20 described a 38-year-old man who presented with jaundice, abdominal pain, and an epigastric mass that was diagnosed preoperatively as a hydatid cyst. The patient was treated using a minimally invasive approach in which drainage and cystgastrostomy was performed laparoscopically.
Pancreatic hydatid cyst is extremely rare. The main therapeutic option is still open surgical laparotomy. However, we believe that a minimally invasive approach is appropriate for the treatment of pancreatic hydatid cyst if a full and accurate preoperative workup and diagnosis is made, and the operating surgeon is experienced in laparoscopic technique.
